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Abstract: Close to three-quarters (70%) of all cases of cervical cancer occur in 
countries with a low human development index where the burden of infections with 

human papilloma virus is high and screening uptake is low. The aim of this study 

was to assess the burden of metastatic disease from cervical cancer and the pattern 

of spread in a sub-Saharan African population. We extracted data from reports of 
computed tomography scans of the thorax, abdomen and pelvis (CT-TAP) of 

patients with histologically proven cervical cancer from a prospectively collected 

cancer imaging database from July 2022 to February 2024. Independent statistical 

associations were performed using Fisher’s exact test whilst metastatic disease 
patterns were illustrated with a Sankey diagram. Data was extracted from 113 CT-

TAP reports of patients. The mean age was 59.9 ± 12.21 (range: 38 to 84 years). 

There was reported local, regional or distant spread in 53 out of 103 (46.39%) 

patients. Four out of 8 (50.00%) baseline scans for staging reported tumor spread, 
against 49 out of 105 (46.67%) follow-up scans (p=0.570). Cancer spread was 

mostly local invasion than distant (59% vs. 41%). Parametrial invasion was reported 

in 41 cases (35.04%), followed by nodal tumor disease (32 cases; 27.35%) of which 

75% was pelvic. Common sites for distant metastatic disease were the peritoneum 
(16 cases; 13.68%), spleen (12 cases; 10.26%) and pleurae (12 cases; 10.26%). Age-

related trends in the occurrence of metastatic disease was significant with a peak at 

40 to 49 years (p=0.001). The high burden of cervical cancer spread suggests the 

need to intensify primordial, primary and secondary prevention strategies.  
Keywords: Cervical cancer, metastases, patterns, computed tomography. 
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INTRODUCTION 
Cancer of the uterine cervix is the fourth most 

common cancer globally and the fourth leading cause of 

all cancer-related deaths [1]. Close to 100% of all 

cervical cancers are linked to HPV infection, with HPV-

16 and HPV-18 accounting for 70% of all cases [2, 3]. 
Seventy-percent of all cases occur in countries with a low 

human development index, low screening practices and 

high rates of human papilloma virus (HPV) infection [3]. 

The burden of cervical cancer is highest in sub-Saharan 
Africa (SSA) and women living with human 

immunodeficiency virus (HIV) infection are six times 

more likely to be diagnosed with cervical cancer than 

those without HIV [3]. The age-standardized incidence 
and mortality rates vary considerably in SSA and have 

been either stable or increasing over the past decades [4, 

5]. 

 
Imaging plays an important role in the 

management of cervical cancer, especially to assess 

tumor extent, the presence of metastatic disease and the 

monitoring of treatment. Ultrasonography (US), 
contrast-enhanced computed tomography (CT), 

magnetic resonance imaging (MRI) and positron-

emission tomography are all used in the imaging of 

cervical cancer, however, with different diagnostic 
capabilities [6]. Computed tomography has proven to be 
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very useful in cancer imaging. It is more accessible, 
quick to perform with a great diagnostic accuracy [7]. 

Despite its low soft tissue resolution that affects its 

accuracy in the assessment of local tumor spread, CT is 

excellent in the assessment of metastatic tumor disease 
[8]. 

 

Metastatic tumor spread is a predictor of poor 

disease prognosis [9]. Without a national screening 
program for HPV and hesitancy towards the recently 

introduced HPV vaccine in Cameroon, the incidence and 

mortality rates are comparably high [10]. Understanding 

the burden of metastatic disease in the study context can 
help redirect resources for the fight against cervical 

cancer and orientate treatment planning. The objective of 

this study was to assess the burden and describe the 

pattern of cervical cancer spread in a sub-regional one-
stop-shop cancer center in Cameroon. 

 

METHODS 
This study was a preliminary assessment of 

prospectively collected data on the imaging aspects of 
cancers at an integrated cancer-management health 

facility in Douala, Cameroon. Cameroon Oncology 

Center (COC) is a multi-faceted cancer management 

facility that combines both local and international 
expertise (United States of America, Europe and Asia) to 

provide the best possible care to cancer patients. The 

COC is a university-affiliated center for the training of 

residents in radiation oncology, medical and general 
oncology practice for all health professionals. 

 

We extracted data from the cancer-imaging 

database from July 2022 to February 2024. This database 
consists of structured imaging reports of patients 

managed at the COC that are stored electronically. All 

CT reports of patients with a histologically proven 

uterine cervical malignancy during the study period were 
selected for review. Routinely, CT scans of the thorax, 

abdomen and pelvis (CT-TAP) are requested and 

performed either as baseline imaging (staging) or for the 

follow-up of treatment. All the CT scans were performed 
with a Philips Brilliance Big Bore 16-slice scanner. CT 

data acquisition was multiphasic with delayed phases. 

Given that data for the study was extracted from a 

prospectively gathered hospital record, ethical clearance 
was waived. 

 

After retrieving eligible reports, duplicate 

studies were excluded. Just one study was selected per 
patient, and this was preferably the study with the most 

advanced disease stage. Only CT-TAP studies with 

available images in digital imaging communications 
(DICOM) format were further selected for review. 

 

A standardized data extraction form was created 

on a Microsoft Excel® spreadsheet. Variables of interest 
included the age of the patient, clinical indication for the 

scan, histologic type of the cancer, past and current 

treatment, and CT characteristics of the tumor (the 

absence or presence of local, regional or distant tumor 
spread). Metastatic tumor disease was assessed 

systematically across thirteen body organs [11]. To 

further confirm the findings on CT reports sample 

DICOM images were reviewed by two radiologists with 
over ten years of practice experience (YO, JRM) and the 

final decision was consensual. Characteristic target 

organ lesions were categorized as metastatic disease. For 

lymph node assessment, the new Response Evaluation 
Criteria in Solid Tumors (RECIST), version 1.1, was 

used [12]. 

 

We analyzed the data using the statistical 
software STATA® 12MP (STATACORPS, TEXAS, 

USA). Categorical variables were summarized as counts 

and percentages. Statistical testing for independent 

association between age group as a variable sand the 
presence of metastatic disease was done using Fisher’s 

exact test (two-tailed), with a threshold for statistical 

significance set at 0.05. Metastatic disease pattern was 

illustrated using a Sankey diagram, with the nodes 
representing the relative frequency of metastasis to the 

specific organ. 

 

RESULTS 
Age distribution 

The age distribution of the patients was 

generally parametric with a mean of 59.94 (±12.21) years 

and median of 60 years (range: 38 to 84 years). Figure 1 

shows the age distribution of the cervical cancer patients. 
 

Burden and distribution of cancer spread 

Of all the 113 CT-TAP reports from which data 

was extracted, local or distant tumor spread was reported 
in 53 cases (46.90%).  

 

Four out of the eight (50.00%) baseline scans 

for tumor staging showed evidence of local or distant 
tumor spread. For follow-up CT scans, 49 out of 105 

(46.67%) showed at least a metastatic lesion. There was 

no statistical association in the occurrence of metastases 

at the baseline or follow-up CT scans (p=0.570). The 
age-related trend of metastatic spread was significant 

(Table I). 
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Figure 1: Age group distribution of patients with cervical cancer 

 

Table I: Cervical cancer spread based on age distribution and clinical indication 

 Metastases present n(%) Metastases absent n(%) p value 

Indication for CT 

Baseline 4 (50.00) 4 (50.00) 0.570 

Follow-up 49 (46.67) 56 (53.33) 

Age group (years) 

<40 4 (8.16) 0 (0.00) 0.001 

40-49 13 (26.53) 20 (33.33) 

50-59 12 (24.49) 4 (6.67) 

60-69 12 (24.49) 12 (20.00) 

70-79 8 (16.33) 16 (26.67) 

>80 0 (00.00) 8 (13.33) 

p-values obtained using Fischer’s exact test 

 
Pattern of cancer spread 

Local spread to the parametrium was reported 

in 41 cases (35.04%), followed by nodal tumor disease 

(32 cases; 27.35%). Nodal tumor spread was pelvic in 24 

cases (75.00%), both abdominal and pelvic in 4 cases 

(12.5%), and a combination of thoracic, abdominal and 

pelvic in 4 cases (12.5%). Table II shows the frequency 

of organ involvement. 
 

Table II: Frequency distribution of cervical cancer spread 

Body organs Metastasis present, n(%) Metastasis absent, n(%) 

Lung 8 (6.84) 109 (93.16) 

Pleura 12 (10.26) 105 (89.74) 

Nodes 32 (27.35) 85 (72.65) 

Liver 4 (3.42) 113 (96.58) 

Bone 4 (3.42) 113 (96.58) 

Adrenal glands 0 (0.00) 117 (100.00) 

Spleen 12 (10.26) 105 (89.74) 

Peritoneum 16 (13.68) 101 (86.32) 

Parametrium 41 (35.04) 76 (64.96) 

Bladder neck/ureters 25 (21.37) 92 (78.63) 

Rectum 4 (3.42) 113 (96.58) 
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There was a hypodense collection (hydrometra) 
within the uterine cavity in 28 cases (23.93%).  

 

Local cancer spread was reported in 59% of the 

reports, and distant spread in 41%. Most of the distant 

spread involved the peritoneum with ascites, the pleurae 
(with effusions) and spleen. Osseous and liver 

involvement were less frequent. Figure 2 illustrates the 

pattern of spread, whilst Figures 3 and 4 demonstrate 

imaging findings of metastatic tumor disease. 
 

 
Figure 2: Sankey diagram illustrating the pattern of cervical cancer spread 

 

 
Figure 3: Staging contrast-enhanced axial CT of a 38-year-old patient with cervical cancer. A: Right pleural effusion (long 

arrow) with subpleural posterior-basal atelectasis (arrowhead). There is a thin layer of left pleural effusion. B: Ascites (arrow). 
C: Bilateral para-iliac bulky lymph nodes (long arrow) and ascites (arrowhead). D. Late phase showing a bulky uterine cervix 

with an eccentric left-sided mass (long arrow) and parametrial nodular thickening (invasion) 
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Figure 4: A: Axial CT scan of a 72-year-old woman with epidermoid carcinoma of the uterine cervix. Lung window shows 

disseminated lung nodules (arrows) of different sizes in a random distribution. B: Axial contrast-enhanced CT of a 62-year-old 

woman with epidermoid carcinoma showing a bulky uterine cervix with mixed attenuation and irregular margins. There is 

invasion of the bladder neck (arrowhead) and peri-ureteral fat (long arrows) with ureteral dilatation. C: Axial contrast-

enhanced CT (late phase) of a 53-year-old woman with squamous cell carcinoma of the uterine cervix showing a bulky uterine 

cervix with irregular margins and nodular thickening of the parametrium (arrows) 

 

DISCUSSION 
The findings of this study indicate a high burden 

of spread of cervical cancer at diagnosis and during 

follow up at the study setting. These suggest late 

diagnosis at advanced stage of disease and possibly a 
poor response to available treatment options. In a study 

carried out in Cameroon using MRI to assess patients 

with a clinical suspicion and those with histologically 

proven cervical cancer, there were no reported distant 
metastatic lesion [13]. 

 

In Cameroon, cervical cancer is the second most 

prevalent cancer in women with a reported 2,770 annual 
cases in 2022 and 1,787 deaths [10]. Globally, the overall 

survival at 5 years is approximately 92%, 65%, and 17% 

for early-stage, locally advanced and metastatic disease 

respectively [14]. Advanced age (> 65 years) has been 
reportedly associated with a late diagnosis and poor 

prognosis [15, 16]. This can be attributed to the absence 

of routine or national screening programs for women of 

this age group. 
 

Medical imaging plays a primordial role in 

diagnosis, staging and in the follow up of treatment. 

However, these imaging modalities are not always 
present in local settings. Ultrasonography (US) has 

limited use in the management of cervical cancer. The 

transvaginal US technique has been suggested as an 

alternative to MRI in primary diagnostic work up of 
cervical cancer [8]. MRI, with an excellent soft tissue 

resolution is the ideal study to assess tumor size, depth 

of stromal invasion, parametrial and pelvic sidewall 

spread [9]. For advanced disease with therapeutic and 
prognostic consequences, CT or PET-CT are 

recommended for nodal and extra-pelvic spread [9, 17]. 

However, MRI is less available than CT whilst PET 

technology is inexistent in the national health system in 
Cameroon. Consequently, CT is often overly used in 

general [18], but rightly so in the hands of experts when 

it comes to cancer imaging, and is the main imaging 

modality to monitor the treatment of most cancers [12]. 

Given the lower soft tissue resolution compared 

to MRI, CT is poor in the assessment of local cervical 

cancer, as about 50% will appear isodense to the adjacent 

stroma [6]. It is also difficult to detect small tumors with 
CT. CT can thus underestimate vaginal, parametrial and 

pelvic sidewall invasion [19]. Some authors nevertheless 

reported the sensitivity for parametrial invasion in early 

stage disease to be as high as 94%, similar to MRI [7]. In 
another study, the sensitivity of CT scan in detecting 

bladder involvement was 100% compared to cystoscopy 

at 9.4% [20]. However, it is unclear what gold standard 

was used in this study. 
 

Nodal disease was reportedly frequent, 

essentially pelvic and extra-pelvic. Lymph node 

assessment with CT relies on the size, heterogeneity and 
the presence of necrosis. In the CT-TAP reports, all 

lymph nodes with short axis greater than 10mm were 

reported. For this study, the RECIST 1.1 criteria which 

considers a short-axis diameter of at least 15mm as a 
measureable target lesion was used. It is therefore likely 

that smaller pathological nodes were not considered as 

nodal tumor disease. 

 
The most common sites for distant metastases 

were the peritoneum with ascites and the pleurae with 

effusion. Zhou et al., reported the lung as being the most 

common site for metastases, with patients with a single-
site metastasis having a better prognosis than those with 

multi-site metastases [21]. This information, as 

applicable in the local setting, can help in imaging 

surveillance and treatment planning. 
 

Despite the seemingly high burden of cervical 

cancer in most SSA countries the management is 

gradually improving. This is due to improved diagnostic 
and management capabilities [22]. At Cameroon 

Oncology Center there is a blend of local and 

international consultancy that collaborate in the 

management of every patient. This helps confront local 
realities with state-of-the-art recommendations and 

guidelines that guarantee improved and safe patient care. 
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This model can be reproduced in similar settings. 
Nevertheless, we opine that emphasis should be placed 

on primordial, primary and secondary prevention 

strategies if SSA countries aspire to curb the rising 

incidence and mortality due to cervical cancers. 
 

This study was not without limitations. Firstly, 

the small sample size could hinder the drawing of 

meaningful conclusions that could apply to the wider 
population. Secondly, relying on CT reports exclusively 

for tumor spread could have underestimated local 

invasion, nodal and osseous tumor disease. The use of 

RECIST 1.1 criteria could also have further minimized 
nodal tumor spread reporting. The findings of this study 

therefore would reflect the minimum or a best case 

scenario of metastatic disease with very low possibility 

of false positive findings. 
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